High levels of free haemoglobin in neonates and infants undergoing surgery on cardiopulmonary bypass.
Haemolysis is known to occur during surgery on cardiopulmonary bypass (CPB) and to be responsible for kidney injury. The aim of this study was to assess, in a cohort of infants, the reference levels of free haemoglobin (fHb) and their change over time postoperatively; the predicting variables of haemolysis in the intraoperative phase; and the association between fHb and renal function. A retrospective analysis in infants undergoing surgery on CPB was conducted. Children with preoperative renal dysfunction and need for extracorporeal membrane oxygenation support were excluded. fHb was sampled before and after CPB and on the first 2 postoperative days (POD). Twenty-two patients with a median (interquartile) age of 111 (63-184) days and Aristotle score of 8 (6.4-9) were enrolled. fHb had a baseline value of 29 (24-41) mg/dl, peaked to 75 (65-109) mg/dl at CPB weaning and returned to 35 (30-55) mg/dl on POD 2 (P <0.0001). The median normalized index of haemolysis was 0.15 (0.09-0.19) g of fHb per 100 l of pumped blood. A multivariable regression model showed that, at CPB weaning, fHb levels were independently associated with left atrial venting flow (P = 0.02), and that CPB time remained the only independent variable (P = 0.034), when left atrial venting was excluded from the analysis. Acute kidney injury (AKI) occurred in 10 patients (45%). fHb levels in the 48 post-CPB hours were not significantly different between AKI and non-AKI patients: However, a significant correlation was present between creatinine on POD1 and CPBw-fHb (r = 0.48; P = 0.045); and between cystatin C on POD1 and CPBw-fHb (r = 0.58; P = 0.02). A high rate of fHb is released during paediatric surgery with CPB in infants. fHb mainly depends on the left atrial venting flow rate and CPB duration. However, such peaks of fHb levels were not associated with renal dysfunction.